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Unraveling the origin and evolution of r-process elements based on the
interpretation of elemental abundances measured for stars and meteorites

Tsujimoto, Takuji
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The astrophysical origin of elements such as gold and platinum formed
through rapid neutron-capture process, the so-called r-process, has been identified to be binary
neutron star mergers through the detection of gravitational wave from the corresponding object in
2017 summer. Since this discovery, we have entered the era when the verification of neutron star
mergers as the site of r-process is strongly desired. In this study, we have assessed this issue
from the unique approaches using stellar abundances, the models for Galactic chemical evolution, and

meteorite analysis. We eventually got to the conclusion that stellar abundances in the Galaxy are
compatible with the hypothesis that rare core-collapse supernovae together with neutron star mergers

are the origin of r-process elements. In addition, we find that the ejection of r-process elements
from neutron star-black hole binaries is the another key factor for understanding the r-process
evolution in the early Galaxy.
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